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Introduction and Definitions
In this paper we aim to give asymptotic formulae for Fourier coefficients of the periodic solutions of Mathieu's equation (1) Equation (1) possesses the fundamental pair of solutions w I (z; a, q), w II (z; a, q) called basic solutions (see Ref. [1] ) with (2) Furthermore, we obtain eigenvalues and eigenfunctions of (1) for n = 0, 1, 2, ... . Table 1 gives their notations and properties. "Period π" means that the eigenfunction has the property w(z + π) = w(z), whereas "Antiperiod π" means that w(z + π) = -w(z). "Even parity" means w(-z) = w(z) and "Odd parity" means w(-z) = -w(z).
The Fourier coefficients satisfy the recurrence relations 
Asymptotic Forms
The following result will be proved: Proposition 1. For fixed n and q ≠ 0, as m → ∞
Proof of (7). We consider for q ≠ 0 the three termrecurrence relation (11) For the two independent solutions u m , v m of (11) with 
follows from Sätze (Theorems) 1 and 3 of F. W. Schäfke [2] that (12) Transformation of (11) with (13) yields (14) We note the following special solutions of (14):
Furthermore, we have
If, now, a = a 2n (q), then w′ I (π/2; a 2n (q), q) = 0 and u m → 0 as m → ∞.
Comparison with A 2n 2m (q) of (3) shows that
Thus U 2m is the minimal solution of (14), and by the substitution
we find that
The constant k is determined with the aid of (17):
and for m → ∞
Together with (19) we obtain (7). Proof of (10). In the same way it follows, if a = b 2n+2 (q), then w II ( π; a, q) = 0, v m → 0, and Together with (26) we obtain the formula (10).
Proof of (8) and (9). We start with the recurrence relations (31)
The two independent solutions u m and v m of (31) Thus U 2m+1 is the minimal solution of (34), and with (39) we find that
The constant k is determined with the aid of (37):
Letting m → ∞, we obtain 
Improvement of the Rate of Convergence
If a 2n ≠ (2m) 
